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METHOD FOR MANUFACTURING COLORED 
STRIPED PAPER 

The present invention is directed to a method for manufacturing colored striped paper or 
security paper, and more particularly, to a method for manufacturing colored striped paper by 
introducing one or more coloring agents to the pulp before the pulp enters the headbox. 

BACKGROUND OF THE INVENTION 
Paper is typically manufactured by forming a pulp slurry, which is a mixture of fibers 
suspended in a solution of primarily water. The fibers can be, for example, cellulose-based fibers 
(i.e. wood fibers), in which case the slurry is termed pulp slurry. Once the pulp or slurry is 
produced, it is fed to a distribution system that includes a dilution water header, a distributor, and 
a headbox. The distributor receives the incoming pulp slurry and is typically utilized to 
normalize the properties of the slurry, such as its consistency, pressure, and velocity. The 
dilution water header supplies dilution water that is used to control the consistency of the pulp 
exiting the distributor. Flow exiting the distributor is fed through a plurality of delivery lines 
that deliver the flow to a series of nozzles distributed across the headbox. The nozzles deposit 
the slurry, in "jet" form, onto a moving papermaking "wire" to form a sheet on the papermaking 
wire. The sheet is then dewatered, pressed, dried, and treated to form the finished product. 

It may be desired to make colored paper that has stripes that extend in the machine 
direction (i.e. extend in the longitudinal direction of the deposited sheet). However, in order to 
make colored paper in conventional papermaking systems, dyes, pigments or other colorants are 
added to the pulp slurry such that all of the pulp slurry is dyed, and the resultant paper web is 
uniformly colored throughout its thickness. This method does not allow for the selective 
introduction of color, and therefore the color of the finished paper product is limited to a single 
shade or color. Some paper mills produce paper sheets having a colored "marbled" appearance. 
These sheets are manufactured by drizzling small droplets of dye from a pipe located a few 
inches above the freshly deposited pulp on the wire. This method of dye application produces a 
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random marbled appearance and does not produce a striped paper. In addition, the marbled 
coloring is located predominately on the top side of the sheet, and is not uniformly distributed 
throughout the thickness of the paper. Furthermore, when the paper is cut or torn, the uncolored 
sublayers of the paper become visible. Accordingly, there is a need for a method of 
5 manufacturing machine direction striped paper that is colored throughout the entire thickness of 
the sheet. 

SUMMARY OF THE INVENTION 
The present invention is a method for manufacturing colored striped paper, wherein the 
^10 colored portions of the paper are colored throughout the thickness of the paper. Paper produced 
,y with the inventive method may be used to manufacture printing and writing paper, text, cover, 

rQ and other specialty grades of paper. The method of the present invention may also be used to 

ITS produce security paper that is used in the production of documents to help verify the documents' 

\0 validity, such as checks, tickets, legal documents, personal identifications, and the like. The 

s 1 5 present invention adds color to the slurry before the slurry is introduced to the headbox in such a 
m wa Y ^at the colored and uncolored fibers form a sheet of paper having a machine direction 

H striped pattern throughout the entire thickness of the sheet. The method of the present invention 

□ can be practiced by modifying some specific types of existing paper manufacturing equipment, 

and thus is quick and relatively inexpensive to implement. 
20 Besides adding colorants, the method may also be used to introduce nearly any additive 

that varies the characteristics of the paper in the cross machine direction. For example, security 
additives may be added to the paper to help identify documents for security purposes. 

In particular, the present invention is a method for manufacturing paper having colored 
stripes, the method comprising the steps of feeding a slurry to a distributor and delivering the 
25 slurry from the distributor to a headbox through a plurality of delivery lines. The delivery lines 
are coupled to the headbox at a plurality of locations spaced across the headbox in a 
crossmachine direction. The method further comprises the steps of selectively introducing a first 
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coloring agent in at least two of the delivery lines to selectively color the slurry passing through 
the at least two delivery lines and depositing the slurry received by the headbox on a 
papermaking wire to form striped paper. 

Other objects and advantages of the present invention will be apparent from the following 
description and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a top, schematic view illustrating a system for implementing the method of the 
present invention. 

DETAILED DESCRIPTION 
As shown in Fig. 1, the system 10 of the present invention may be implemented using a 
dilution water header 12, a distributor 14 and a headbox 16. The distributor 14 receives a flow of 
pulp slurry from a pressure screen (not shown). The distributor 14 feeds the pulp slurry to the 
headbox 16 through a plurality of delivery lines 36, 38, 40, 42, 44, 46, 48, 50, and the delivery 
lines preferably distribute the pulp slurry evenly across the width of the headbox 16. The 
distributor 14 normalizes the properties (such a velocity, pressure, consistency, and the like) of 
the pulp slurry flow. In one embodiment the distributor 14 is a generally cylindrical container. 
The distributor 14 may be any of a variety of commercially available distributors. In a preferred 
embodiment, the distributor 14 is part of an attenuator-distributor system manufactured by, or 
under a licensing agreement with, Brunnenmuhle Technologie fur Faserprodutke GmbH (BTF) 
of Germany. 

The dilution water header 12 is used to selectively dilute the pulp slurry in the distributor 
1 4 immediately before the pulp slurry enters one of the delivery lines 36, 38, 40, 42, 44, 46, 48, 
50, The dilution water header 12 supplies fresh water or paper machine "white water" to the pulp 
slurry in the distributor 14 to selectively dilute the pulp slurry. The dilution water header 12 is 
coupled to the distributor 14 by a plurality of dilution water lines 18, 20, 22, 24, 26, 28, 30, 32. 
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The dilution water lines 18, 20, 22, 24, 26, 28, 30, 32 deliver the fresh water or white water from 
the dilution water header 12 to the distributor 14, and the flow of water through the dilution 
water lines is controlled by hand-actuated or automatic valves 34. 

The flow of pulp in the distributor 14 is mixed with the dilution water from the dilution 
5 water header 12 as desired. In this manner the consistency or the percentage of solids of the pulp 
slurry exiting the distributor and flowing through the delivery lines is controlled through the 
addition of water from the dilution water lines. The diluted pulp slurry flow is then delivered to 
the head box 16 via the delivery lines 36, 38, 40, 42, 44, 46, 48, 50. The flow from each dilution 
water line 18, 20, 22, 24, 26, 28, 30, 32 is deposited inside the distributor 14 in close proximity 
10 to the inlet for an associated delivery line 36, 38, 40, 42, 44, 46, 48, 50. Thus, flow from a single 
i.g dilution water line is fed into an associated delivery line. In other words, each dilution water line 

is dedicated to a single delivery line. Thus, for example, substantially all of the flow in dilution 
y line 1 8 is fed into delivery line 42, 

*-M The delivery lines are located around the periphery of the distributor 14, and are coupled 

iS " 15 to the headbox 16 at a plurality of locations generally equally spaced across the headbox 16 in a 

crossmachine direction (indicated by arrow A). The pulp flow delivered to the headbox 1 6 is 
f * deposited onto a synthetic forming "wire" 52 in a wet sheet form. The wire 52 is moved or 

Q conveyed in a downstream direction (i.e. in the machine direction indicated by arrow B) and 

carries the deposited pulp slurry 54 away from the headbox 16 for dewatering, pressing, drying, 
20 and further treatment to form the finished paper product. The pulp slurry delivered by each 

delivery line 36, 38, 40, 42, 44, 46, 48, 50 contributes to a portion of the width of the deposited 
pulp 54 in the crossmachine direction. 

One or more colorant sources 56, 58 are preferably coupled to at least two of the dilution 
water lines 18, 20, 22, 24, 26, 28, 30. Two colorant sources 56, 58 are shown in Fig. 1, although 
25 greater or lesser numbers of colorant sources may be utilized without departing from the scope of 
the invention. Each colorant source 56, 58 includes a pump and tank (not shown) that contains a 
coloring agent suspended or dissolved in a fluid to form a coloring suspension or solution. The 
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coloring agent may include any composition that can change the color of the pulp slurry, 
including but not limited to anionic or cationic direct dyes, solvent dyes, pigments, and colored 
or dyed fibers. The coloring agents are preferably water soluble and dissolved or suspended in a 
water base, but the coloring agent may also be non-water soluble and dissolved or suspended in a 
5 non- water base. The term "coloring solution" is used herein to describe a coloring agent that is 
either suspended or dissolved in a carrier. The coloring solution preferably includes about 0.5% 
to about 50% by volume of the coloring agent. The coloring solution is preferably added to the 
water dilution lines at a rate of about 0.5 to 4.0 gallons per hour (31 ml/minute to 252 
ml/minute). 

10 The colorant sources 56, 58 may be coupled to the dilution water lines by a T-fitting, Y- 

5 fitting, or other 3 port fitting (not shown). The coloring solution is fed from the colorant source 
;:f 56, 58 to the dilution water lines by one or more pumps (not shown) via a colorant line 60, 64, 
^ 66. In this manner, when a coloring solution is introduced into one or more of the dilution water 

,2 lines 18, 20, 22, 24, 26, 28, 30, 32, the coloring solution and coloring agent mixes with the water 

15 in the dilution water line. The water in the dilution lines 18, 20, 22, 24, 26, 28, 30, 32 then 
^ carries the coloring solution to the distributor 14, where the coloring solution is introduced into 

^ the pulp at the inlet of an associated delivery line 36, 38, 40, 42, 44, 46, 48, 50. Thus, when the 

O coloring solution in one of the dilution water lines is mixed with the pulp in a delivery line, the 

r ~ pulp in the delivery line is colored by the coloring agent from the dilution water line. Finally, the 

20 diluted, colored pulp in the delivery lines 36, 38, 40, 42, 44, 46, 48, 50 is deposited as pulp slurry 
54 on the wire 52. In this manner, selected portions of the deposited pulp slurry 54 are colored 
by the coloring agents from the colorant sources 56, 58. Therefore the deposited pulp slurry 54, 
and the resultant paper product, has stripes that extend in the machine direction. Each stripe in 
the paper is formed primarily by the pulp slurry contributed by a delivery line 36, 38, 40, 42, 44, 
25 46, 48, 50 that has a colorant added therein. 

For example, Fig. 1 illustrates one particular method for striping paper. The colorant 
source 56 is coupled to the dilution water line 30 by a colorant line 60. When coloring agent 
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from the colorant source 56 is introduced in the dilution water line 30, the water in the dilution 
water line 30 mixes with the coloring agent, or acts as a carrier for the coloring agent. The water 
in dilution water line 30 in then fed to the distributor 14. The dilution water then mixes with a 
portion of pulp slurry in the distributor that is located immediately upstream of the inlet for the 
5 delivery line 46. The diluted, colored pulp flows into the associated delivery line 46. The 

colored pulp in delivery line 46 is then deposited on the wire 52, which results in the stripe 62. 
Similarly, the colorant source 58 is coupled to dilution water lines 22, 32 by colorant lines 64, 
66. The pulp slurry deposited on the wire 52 by the associated delivery lines 38, 44 is colored by 
the coloring agent from the colorant source 56 to form stripes 70, 72. The color of each stripe 

10 62, 70, 72 preferably has a color that is discreet from the areas surrounding the stripe. That is, 
the colored stripe is either flanked by non-colored portions of the paper, or by one or two other 
colored stripes, or by an edge of the paper. 

It should be noted that after the pulp slurry 54 is deposited on the wire 52, the pulp 
contributed by a delivery line with colorant therein may tend to slightly diffuse into the 

15 surrounding pulp. This may result in color that fades or bleeds at the outer edges of the stripes. 
This may be a desirable effect in the finished paper product. The amount of bleeding or lateral 
mixing can be controlled by adjusting the pulp consistency, dye pump flow, paper machine speed 
(i.e. speed of travel of the wire), or a combination of these factors. Each of the dilution water 
lines 18, 20, 22, 24, 26, 28, 30, 32 preferably includes a 3-way fitting such that a colorant line 

20 can be connected to the dilution water lines. However less than all of the dilution water lines 

may include a fitting. As shown in Fig. 1, a single colorant source (58) may be coupled to more 
than one dilution line. Preferably each colorant source 56, 58 includes a different color or shade 
so that paper including a variety of colors and shades may be produced. 

Other types of additives may be added to the paper, such a security additives, to improve 

25 the anti-counterfeiting features of the paper. For example, colored fibers, security dye 

suspensions, planchettes, metallic fibers, RF fibers, dyed synthetic fibers or small specks of 
paper having various geometric shapes and the like may be added to the slurry in the same 
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manner that colorants were added above. Furthermore, additives that respond to ultraviolet 
light, phosphors, or phosphorescent additives may also be utilized. The security additives may 
be suspended in a water base, and added to the dilution water lines in the same manner as the 
coloring agents. The security additives may also be introduced into one or more of the dilution 
5 water lines or delivery lines by adding the security additives to the coloring solution before the 
coloring solution is introduced into the dilution water lines. The presence of the security 
additives, or the presence of a particular striped pattern of the security additives, can be used to 
identify the validity of documents or papers, and thereby help screen out counterfeit papers. 
Furthermore, the present invention may be used with nearly any additive to vary the 
10 characteristics of the paper in a cross machine direction for various purposes. 
9 In an alternate embodiment, the colorant lines 60, 64, 66 may be coupled to one or more 

W of the delivery lines 36, 38, 40, 42, 44, 46, 48, 50 to add colorants or security additives directly 

O to the delivery lines. 

Jfj Having described the invention in detail and by reference to the preferred embodiments, it 

! P 15 will be apparent that modifications and variations thereof are possible without departing from the 
O scope of the invention. 

hi-, s 

S What is claimed is: 
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